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flSsS; an } ■c«£ft4N-;\nyi/fl3**s/W 5 b* 

it ft^tflaSfFCfiJ**** - C <£ ^Tf#3 £ Z.1PC * 

DO^i/4f><8P©jfflStffN JSEE*«*J'n fiE*«*Ts * 

20-120 •CCtSJK^ mffiT" 3 0 #~ 4 8 Bf MCfi/iS 
ISM 1*3. 
[<b 1 4 6 ] 

—ntss, an : 




fct>io*«*jitffii?x s/tva. -boa, Yvyjvt 

[ftl4 7] 

-ass* an 3 : 




(ISU lMIB-lftS CXI I D fcfcV^T, XtiJsv*f>m 
[0 0 3 5] W±C jfi^fc^fift^HK* 1 x 2 **ft* 

[0 0 3 7] 
Mbl 4 8] 




0t 70 Q)«PCMi 




[0 03 8] El 1 l~HHtt, *««i©{b-6«*#«l 



S" 
tUD 

[o o 3 9] eii nt s fm3*&at2 o#jmr&j& 
©#]*> e> *>«an-e # 3 o ei 1 2 it, mm 3 -c- ©&at# * 
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2 o t LxmzmmfimMRftftmTBZTFto 
[oo4 0]@^ i tt#iMWW^*? 

fl&©*^j*?fc*i#£fc«"cji^s»&fci±% as«*ft 

ffl-rSdil^T'^?). 2fctj2BJl«@ (Mi) TfetK I 
TO (Indium tin oxide) > Sn02 ^FSfilffltSSo 
[0 0 4 1] 5tt#»«*aT?ftDs #»W©fb 

^**abte*»*fcbT^#b-t^4. do^stou 
ma a, iE?L$(fti5ifeis k«?«MasJB©v^n*»ft«dEr a 

wi*ii*>t> b < amis** **«©wfl©*iJt*wB l 

Xttx «»8ffltt*4ftS£bfc»iW»&fca» 
©»K*iE?Wfij^k«?lli3SJi©lffltSa«bfc*^ 

mc n i:* iaw±©«*tt©WH*iE?u*ayi 

3gb<i±ft?«!)j&S> Xtt£fte»©lBoJ&C^*-efc*l£ 

*«flabTt>j:v\i £ft&©»&cttN «3te»**ak# 

[0 0 4 2] #3*Bji©fbi^)#s m^«J^ttt6i:IE?L«J 
j&f£iE©(S5#£#ol§-&, JK?«|fiWs tt?Mti£JI&lft 

fcbt*JBv^£i:#iiJttT*fca. ^aMS©^ 
^£$8>fcJf fcbTx «?liaiJifcIETLI(iaSJii:Tf«#a, 

[0 043]*^ |11M012^ 3J±PS8BT'ifc 
Dn WitWfcbTttN Li, Mg, CafOSttS;^ 
IfcAg, A Is In^ffliifcO^ SRI 1 * feting 

sa^bfe^jg^ffiffl-e^So aascfcawiwBft* 

?C*v^Tttx IWi©JltefcSMM"* 

[0 0 4 4] Z©:fMi«#WS#*?fc*N^ *fc£B 
tt«?IKSJB©JBri»tt*i: bt, ■fcft,W<D{b-&VQti i m^ 

[0 0 4 5] £©J:$&*»WM!£fc*-r5*««* 



^teSR^OWIftwt-fcv El 1 3 1±, 3S#1t©®ffi 1 ± 
Cx 32^tt©H© 2 fc % I7L«OT6 t®7-»5M/f 7fc 

«JiS*U £©«H«£* s fi^4C.fcoTiJ±£n 

[0 0 4 6] HlSC^tiiCs ^JH^fttfXJbfc 
JB«3i©a^CI4, IE?L»&J1 6 £*?tffi£JI 7 ©ffB 

*»&RiT««ft©»3t2 0fti64-rs. cne»©«3fcttat 

[0047] Hi4tt» »3fett©aisi±Cs a 
#£©»B2 1, jEiimmm 1 o tsg^jf 1 1 tntt 

3nfc*MI3e*#U z©SUB«£#«HI»4CJ;-3 

[0 04 8] EI 1 4 C5%bfc*«Wf«** ; PC*V>T 
fck |M2fcM3©lfflfcBift«E*Wln-*-3i:i:CJ: 

gt, jfji^n^wttwi ici«. -©«s*s »3W 

1 it*V^Ttt« ; ?/jE3L©fHi'&<i s ^bT-«fflftiB 

[0 0 4 9] ±SKbfc##«WM53iaS ; f DC*V^ 
T, Sffltts »*«©#» 

^©^£®fifflv->3;rt sfes ffe©a^ 

£©»tE£±tfflbT<fcVN<, ^ jr^Cs D(±^-rn 
*s asm. fitra!©v^ , i*n©«a%fiRD , 5s. 
[00503 3-& % n®2{±, mwnmx'&bs no 

(indium tin oxide) J f>Sn02 ^© 
ISffi2fcIE?L$iil3SJ16 (X(ijE5L«3MJi 1 0) fc©Hfc 
iis Wff©aA»*ftiSl*1-SiWTs *«%Sb<{± 

sutt 4 *«*ji«©*«tt«»-e»rii**iT zm^tts 

m® 2 ©{Bfl®t3»tJI* 5 iSW fetiT 4) <tv> 0 
[0 0 5 1] #*«IMB3fc* ; f Ct*»4*«l 

5 ai*> iE?L$ii^Ji 6 7 1 tfmmzntzU 

«)BT*l)s cnfe©VAl , n*»Xtt5!IWK:±IBbfc*» 
»3fctt©iE?ljKil3ayB6Xtt«? 

H 5 bti, IE7L»^J1 1 0 fc±iabfc*»BJi©{b-e«ft 

tSc «xlt iE?Uft3aSJii:«^FIfiaUB©V^m*»eb 

< ttlSfl*#IB3ttttft*' bt V^T t) <t V>o 
[0 0 5 2] ^13, IE?Lffi%JI 6 Xl±®?«M 
7 ^»ft*H 1 1 #*#W©fl5£*Bfr & &5 £ ^* s MSb 
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<, &£>v^ #»flll©<b^fc^jE?l^tt*?*K8& 
JtaWCJ^TJBfifcbTfcJ^. lEJLffti&fC 

?L*«a&*tt4fcSUB bfelRLtfiiSJi fcJBdl bT *> iv^o 
[0 0 5 3] Sfes ***#W6#* ; ?Cfc:;feV^ 

in$n5«Ki3«toTtts iE?UKayB6*-*©w?« 

mjimmmi oT-&oTi>«u , >o »*ttt6*ia 
&.itm 1 1 *iE?L*iayB i o hm^mmm 1 2 tcwc 

^S-efcJKjtTyfe*©* 1 ^. Xtts £©fbfctt*»* 

#*-e-fc*a*«u*bTJ:vN. £©<fc -5 

[0 0 5 4] BHB3Cffl^3*tt4i:bTtt% L 

i N Mgs Ca^lt^tAgs A Is Infffl 

[0 0 5 5] *fcs fi(flUI4i± N it±H^btflW£ 

4b\ *©auffl4**«fcftftfcr. ^ *p 

Af®#4HXtt^s *6*©*f**fe»*reS*. 
[0 0 5 6] ifBb&^WWIMSJtS^tfflnr** 

tfWfclffllRtt&v^ tf*MWW63te*?©$fi*«A*» 



& < 3 i:#3* b^. 

[0 0 5 7] «IC, IS 1 5(±h fcWSJWB**?*^ 
&¥®^;*:/WfflfllJaBlT?*4o Ww<DZk.<* 0) 
fctf:?;!/*?— 5V>i:*W ©a-^iix * (R) % » 

(G) WW (B) ©3JHftft3S*H«6ft#«Ui5 (5 
a, 5 b) A 5 s M3fclM2fc©IHfcB$ftT^3. 

#T & , H£fi*lslB 1 4 » 7hV^^ 

ftjK©fflHBiB]ft 1 5 1 «t f?®iR^tLT> ^n-enwui 

IWS2#SBB-f (HSR) ©*«Ji* s ^-rsJ;-5 

[0 0 5 8] El 1 5 fc£#lxfc£ 8x3 RGBIU? 

$fo3£JI©^-rn:fr'J>& < £ t— * £ * 6 ft SWJff* 5 * 
HESS fc»a20MfcK«bfc*©T»a (|g|13.Xtt 
0 l 4 #ffl0 „ Rffi £ttffi& i: * fc* h 5 -f ^ttt^ 

£-B\ S'? >l/5>;**rtJK©ffl»llttl 5 XVI 4CJ: 

»> bsirmwc te&n&tma u t©saatt«-e»3tt 

tts ^•BaW©5 9 -f^^'V-f fcbTttfe-fei/^/s 11 
Afclf4«t«i:bT*)«fflT***. mm3tffiM2 

(R) x # (G) % w 

(B) ©<§£«fcKU v;i/^£7-s£l , >l;*;7;i'7J7- 
[0 0 5 9] 

ttKKffl] KIT, #«lll3©£«0!l*5*1"#x *»Wttil 

[0060] mmLL 

(18) -2) ©^J*«> 
[0 0 6 1] 
Mbl 4 9] 
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>-o- 



CHO + 



03)- 1 



0 



CH2P(0C2Db>2 





(18) -2 



[0 0 6 2] fij6«SC*JlWb:*- h U »> A (5 
-iVkXt)) 13. lmmo lfctt!?®^ ^#fflS\,T 
f«rh7tb'P77> (THF) lOmKcKHS 

jg5S (35) - 1 ) 2 . 19 mm o 1 <D Wkr h5kK 

12 0ml&aTFU lV^4-[ N-7xz;i/-N- 

(3 3) -1) 1. 3 0g (4. 29mmo 
1) 0«*r>5b HD77>SM3 OmlfciTFL 

[0 0 6 3] i/>JAWD?b^77^- (WAKO 
-gel C-300, f h7tKD77>:^> 
= 1:8) CfcDKfSU r-feh>-'v*#>*»£>SfS 

)V) 7*sY?*l/fo&ti («3ISC (18) -2) ©jfrfe 




^-CH=CHH^>-N 




N-<£j)-CH0 + (C 2 H B 0) 2 PH 2 C 




„ri0. 2 5 7 g^fffco 
[0 0 6 4] 1 HNMRMFAB-MS»t.t!)v 
BWfcfcraSbfc (JR^14%) o 
1 HNMR (CDCI3) (5(ppm):3.83(6H,s),6.87(4H, 
d),6.90(4H ) m),7.12(8H,d),7.18-7.39(4H,m),7.45(4H > 
d), 8.04(2H, d). 8. 32(4H, s), 8. 40(2H, d). 
£©1 HNMR^ h;i/i±HlH^-rii»3T*fet>fc 
(ft:fc\ WCTMSttiHNMR^ Wl/ffiflJSSC 

T> HMD o *7^<E»jSU±1 5 0U Ik£tt3 2 l-C 

[0 0 6 5] WI^VffifftO^llRJRfifcfctt 5 6 6 n 
nu S7tfil7vS[ft{i6 4 5 nrnT-fe-^feo 
[0 0 6 6] 

(18) -6' ) ©£fi£0!l> 
[ft, 1 5 0 ] 




CH 2 PC0C 2 H 6 )2 



CSS) -2 




(74) 
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[0 0 6 7] £J6S»K*J*fb:*- 1- USA U*?Jls* 
^;i/Ab) 3. 7 5mmo 1 =fes+ tJBSlt)^ ^JH#fflflT 
T-ftfekT 1 h7kKD77>10ml £HM £-&;fco SiS 
TiSJfbfc* 5 ^ s;*^*>»ai^y-;i/ (3 
5) - 1) 0. 7 3 4mmoU4-[ N, N-S^7 
^T^] ^>X7;VrtK (3 3) -2) 

0. 5 7 9 g (1. 55 mm o 1 ) ©fekx h 5 b K O 
7 7 > ^7^;* 7^4^ A 7^ b'©3 : l£^Stt8 
0ml fciiT bt, 1 2 B$|HHJt& bfco KJfcffl^ttft il> 

[0 0 6 8] S/»J*y;Ui'DVb^7-f- (WAKO 
-gel C-3 0 0, CJ:t)»«U b^ 

-r-sYv&ftt&h (l 8). - 




6' ) ©ft&t£A0. 4 1 9g£f#fc. 

[0 0 6 9] 1 HNMR&VFAB-MSflUfcfcJ:!)* 
BW«4:E!J£bfc (JR*5 9%) o 
1 HNMR (CDCI3) <S(ppm):6.68(4H,d),7.12(d,2 
H),7.26-7.42(22H,m),7.48(4H,t),7.73(4H,d),7.89(4H, 
d),7.96(2H ) d),8.05(4H ) d),8.24(2H,s),8.33(2H ) d) 
C©1 HNMR7^ h;H4H2fcl5%fiit) , C*ofc. 
#7 ^^(±2 1 4»a i»£i£2 5 5"CT?»-3fc. 

[0 0 7 0] l/^jftOnJ^iRiRffi^tt 5 5 6 n 

^S^fiSttS 15nmf*^. 

[0 0 7 1] SfflEELl 

(2 5) -2) ©-&fi£0!l> 

Mb 1 5 1 ] 



(S3>- 1 



CHO + 



(WW 




CH30 




(87>-l 




p 



(25) -2 



[0 0 7 2] fiifeSSfcASR-fb*- b U t> A 
-OkAD) 10. Ommo lfctfUSltK S5it#B5lT 
T-SSTk^ h7hFD75>l 0ml fc.S88B$-t»-&. 

■ca^bJtctffeN s?*^*>tt=-^^-;i/ <m&& (3 

7)-l) 1. lOmmolCi^fb^tFD??^ 
M20ml SriST U 1 &IHH1& bfc. «SV>T 4 - 
[N-^i-^-N- (4-p< hdr>>7^-;i/) 7^] 
'<>X7;W : tH (ffiii5£ (3.3.) -1) 0. 6 00 
g (2. 6 4mmo 1) ©flfelCT 1 b 5 b b* n 7 ^ >?§7# 
2 0ml ZffiT bTs 2 4 BSNHKtt bfc. 

[0 0 7 3] i/'J*WD7h^77-f- (WAKO 
-gel C-3 0 0, 7- KD75> : 

= 2:3) fcAeaanu 7-t?b>-^*-y->#£?SiiiS 



0CH $ 

7'>b7-fcWb-&* (2 5) -2) ©?fc£ 

t&iiO. 2 2 8 g 
[0 0 7 4] 1 HNMRAVFAB-MSStefcJltK 
@^%i:lR]^bfe (JR*2 6%) o 
1 HNMR (CDCI3) <5(ppm):3.83(6H,s),6.87(4H, 
d),7.03(6H J m),7.14(8H,d),7.18-7.35(2H,d),7.44(4H, 
■),7.83(lH,d),7.95-8.01(3H,B),8.28(lH,8),8.33(lH, 
d),8.51(lH,s) 

3tf5^*SBP*tt 1 2 4°C N HU&ti:2 1 5°CT'&o£. 

[0 0 7 5] b RlSfflyRffl^tt 4 9 0 n 

m s m7fe®X^ft{i6 1 Onmt'^fc. 

[0 0 7 6] MMM± 

<tr^ (7^>^^U;i/) 7>h5-feWb-&ft (ffi^S 

(3 2) -1) <D&im> 
Uh l 5 2 3 
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Q 

NhQ>-CH0 4- f> 
=/ W (CsHb0) s P11 2 C 

(S3)- 3 



Q 



,ai2p(0C2Hfi)a 



(39)- 1 



6 



~ 9 



(32)- 1 ^ / 



[0 0 7 7] mNMKMbGto («^ (18) -2) 

(7U^fU;i') 7>>7t><b^i (3 

2) -1) 

[0 0 7 8] 1 HNMRSTfFAB-MSaBfcCitK 
IflMfcfcHfcbfc. 

1 HNMR (CDCI3) <5(ppm):6.99(2H,d), 7.04-7.31 
(10H,m), 7.45(4H, d),7. 73(2H, d),7. 91(2H, s), 7. 94(2H, 
d),8.30(2H,s) 

N X (33)- 4 



£©1 HNMR^^ b;KiH4 t^-filDT-feofeo 
[00 7 9] T H F&M©qH&i»iK@*fcJ: 4 4 3 nm, 

5 0 0 n mT'$) fee 
[0 0 8 0] SHEW 5 

<tf^ (T^^^?-U;i/) T>\- 5 ■feWb'&tt (USA 
(18) -11) o^*««> 
[0 0 8 1] 

Mb 1 5 3 ] 





[0 0 8 2] Kj688fc*swb:*- b u •> a U *5;^;i• 
•'f;^A!)) 8. 2 4mmo lfcff-tJBfctJx SttSBftT 

} - 1) ( 0. 8 2 4mmo 1) ©jRfekx h5 k Fn> 
7 7 >»« 5 0ml ft*T U 30 bfe. 8^T 

4-[ N-7i-;i/-N- (4 - T^y] ^ 

>X7^fth- (Hfi£5K (3 3) -4) 0. 6 6 8g 
(2. 3 2mmo 1) <Dffi&7- b^k fD7 7 ^I2 
0ml £$5T bT 5 0 'CT- 4 0 ftfHHfift bfc„ 



^H 8 

R:M» 'J bfc. 
[0 0 8 3] i/'JAWPVh^?^- (WAKO 
-gel C-3 0 0, fh7bFD77>:^> 
= 1:2) CiDJWHU T'-feM'-^** 

M 7>h?±>to&b mma (1 8) - 1 1) <m 

W&ttliO. l 7 4 g^Hfe. 
[0 0 8 4] 1 HNMRfitfFAB-MSflJJfefcJiiK 
ifl«)t)fc[B]^bfc (i|X^2 3%) 0 
1 HNMR (CDCI3) <S(ppm):2.35(6H,s) > 7.02-7.15 
(16H,m) ) 7.25(2H ) d),7.46(4H ) d) ) 7.89(2H,d) ) 8.43(2H, 
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s),8.53(2H,d) 

YA>^>i6fc<D^&WBS*i , &4 7 8 nm, SbfeBi*« 
R(i5 7 5nmT-feofeo 
[0 0 8 5] g«fcfiW 6 



<^^*>»a:^T-;i' (ffSitS (3 5) -1) ®1§r$ 
0'J> 

[0 0 8 6] 

[ft 1 5 4 ] 



CN 



BrCH 2 ' 



JO 




CH 2 Br 



CN 

CK) -1 



[0 0 8 7] 2, (^Dt^W) 7>b5-fe> 

-9,10 h U;u (»3ftSC CIXD - 1) 

0. 8 5 4 g (2. 0 6mmo 1) S:^ri'V> 15 0m 
1 I>J>ah'Jx^ («31S CXD - 

1) 5. OOg (2 0. Ommol) fciST&N 125 
•Cf 1 SRNHIttbfe. 

[0088] -ci*siu 1 o 

(fiti£5£ (35) - 1 ) (Z) 1 . 0 3 g ftfe fee 



CN 



BrCH 2 





CB 2 P(0C2Hb)2 



□X) -2 



[0 0 8 9] 1 HNMRSlFFAB-MSJfttCiH, 
ittfcfcHifcbfe (W7 8%) o 
1 HNMR (CDCI3) <S(ppm):1.29(12H,t),3.45(4H, 
d),4.11(8H J q),7.82(2H,d),8.36(2H ) s),8.46(2H,d) 

[0 0 9 0] ^tfSffH7 

<S?jJ?^sh>*3i^5 1 ^ («iiS (3 7) -1) CD^fiS, 

[0 0 9 1] 
[ft 1 5 5 ] 



PCDCjH^ 
CX) -1 



[0 0 9 2] 2, 6-^ (^Ot^^l') T>h^-te> 
- 9 h >J ;i> (m&& CIX3 - 2 ) 0 . 4 2 8 

g (1. 1 Ommol) t+S/Ui'lOmlCM* 

-a-s ffi'J>RhU^;i/ («£ Cxd -1) 0. 8 7 

Og (5. 2 4mmol) £aTF^ 1 2 5"Cf 5B# ?$ 

[0 0 9 3] SJfcSafcSiflfc-CtffilU 1 o 

mlft«aiDb-C««U £.btzim**>ft\LX^*?> 

(fli&:£ (3 7) -1) ©HfetSH&fffco 

[0 0 9 4] 1 HNMR;RU t FAB-MSi»Jj£t3,fc'K 



(C 2 H S 0) 2 P11 2 C v 
(87)- 1 

IflMfcfcBBfcbfc <JR*9 9%) . 
1 HNMR (CDCI3) (5(ppin):1.27(l2H > m),3.40(4H ) 
■),4.07(8H,a),7.61(lH,d),7.68(lH,d),7.99-8.06(2H, 
■),8.26(lH,3),8.37(lB > d),8.61(lH,8) 

dffil HNMR^^ K;H±BI7K:^fa!37ffe-3fc. 

[0095] mmma 



<v*z*>m^z^» («3ta evil } -1) 

[0 0 9 6] 
[ft 1 5 6 ] 



e 
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BrCIfe 




ClfcEr 



CX3 -1 



CCaHBO^rBjC" 




CI] 2 P(OC2H5)2 



[0 0 9 7] 2, 6-i? (r/D^TMl/) -9, 10- 
^D€7>h7'fe> m&& CIX: -3) 4 3 0mg 

(0. 8 2 4mmol) **'>V> 2 5 m 1 £S»3 

I'J 'Jif^ («3g^ CXD - 1 ) 1 . 4 5 
g (8. 7 5mmol) ft«T»% 1 2 5 'Of 1 0 Bf 

too98] aeastiSiB^-e^aiu ^*-t>-> 1 o 

CVII D - 1) ©H6*Sftft»fc. 




[0 10 2] 2, 6-^f;i/7>h7*>-9, 10 

-s?*;i/.sj<=. h cxn - l ) 1 . 5 o g 

(5. 85mmol) D D/tvM/A 4 0 0 ml C$S«? 

-f £ h* («jf^ CXin - 1 ) 18. 0 g ( 1 0 1 mm 
ol) 51 2B$MrfcC6@C#W-T»a«lL;fc. 
[0 10 3] BSM^ieftbtT^^^^OVb^ 

L«sV\ B«J*rC*;&2, 6-5? (^Dt^f*) T> 



Br 
CVK- 1 

[0 0 9 9] 1 HNMRiRtfFAB-MS»|j£CJ:tU 
iflM&fcH5tb;fc (JR*9 9%) o 
1 HNMR (CDCI3) <J(ppm):1.29(12H,t),3.43(4H, 
d),4.08(8H,q),7.61(2H,d),8.45(2H,8),8.53(2H,d) 
CCD 1 HNMR^^ h;H±0 8t^fiit)"efc-3fc. 

[0 10 0] **B«I9 

<2, 6 -S? (^D^^f;!/) T> h^-fey- 9, 10 

-5?*;Mi=h'J;v CIJQ -1) <o^om> 

[0 10 1] 
[{b 1 5 7 ] 
0 



Br-N J 

txn] -1 

CN 

CN 
CEO-l 

- 1 ) <DM^m 1.76 

[0 10 4] 1 HNMR2ftVFAB-MS«IJEEJ:iK 
a^t)i:|Hl*bfc 0K*7 3%) o 
1 HNMR (CDCI3) d(ppm):4.73(4H,s),7.90(2H, 
d), 8.45-8. 53(4H,b) 

Z(D l HNMR^ h;Mi0 9 EgVTa 

[0105] &mm 1 0 

<2, 6-S? (^Dt/^) 7>b5-fe>-9-*;i/ 

#=h>j;u CiXD -2) ©^««> 

[0 10 6] 
Mb 1 5 8 ] 



(78) 
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CXI) -2 




Br-N' 



(XE] - 1 



[0 107] 2, G-Vff-frTyY'rlz-y-Q-tDV 
•ft- HJ;i> (flfigsS CXD -2) 0. 6 5 0g (2. 8 

lmmol) J^DD*M1 0 Omlfcig^PU 
«JSlb*:&, a«Utb&* s £N-;/0^;^>W ^ F 

(fli5£5£ CXII D-D7. 50g (4 2. 2mmo 
1) £ 1 2R3lfflcrkfc6@fc#f*Tj8ainLfc. 
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